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(54) REPRODUCING DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To operate a digital PLL 
(phase locked loop) with a system clock. 
SOLUTION: An A/D converter 2 outputs the value 
sampled in synchronization with the system clock from 
the reproduced signal read out from an optical disk 1 1 1 
using a readout device 1 to an interpolation circuit 3. 
The circuit 3 calculates and outputs the value of the 
reproduced signal (interpolated value) at the time when 
the phase of a PLL clock phase signal from a PLL clock 
phase signal generator 7 is zero from the sampling 
value by linear interpolation. A binarizing circuit 4 
binarizes the interpolated value to output to a 
reproducing circuit in the later stage. A phase error 
detecting circuit 5 detects the zero-cross of the 

interpolated value and calculates the phase error signal in accordance with the time to output 
to the PLL clock phase signal generator 7 through a loop filter 6. The signal generator 7 
generates a PLL clock phase signal corresponding to the phase error signal to supply to the 
interpolation circuit 3. 
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i» CttBB^- P © . * A £ D ^ 2 ic i3 W ^fS P . * 
^iliL., WHBB3(CtliA-r«. *U*C. PLL^P-^ 
i?f4flKa^Siffl7«*, ±BBX-&|ifHSIMa^^iKi; 
rB6f 4 C <t<C J: 0 , fifin^Btt^^ P L L 5? P 
r *(ftM-9P©B&]R«BBl/Tt»& 0 
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t 0 0 7 7] ifflglS3 It, ^1 1 <» ! © 
H#^J> fc^tf&SSJt, <M"2©BSS> tcfctf£, 2*?© 

satrap ll^d* *ttiB*^<wiPi.,. Pi*fe, 

fittntt P L L £ a a i? (4f B©^- P ©ftf u £ 

( kb«« p l l * u mm^<o$& 0 6 ) 
(^aj'pA^tfe) ssa <si3©hs$ij> 

[ i) 0 7 8 ] (Efflftftr P L L f P v frtWBMPKtf B 10 
J? p aA^kfclSSB* t x £T£ t , ' m 7 «CjW J: 5 
fc. PLL^ny^ttttB^P <3B&> <08l*^-tt? 
*4©t\ (t.-tj £ U,- ti.J ©it ( <t. 
- t.) : lt,-t,.,))i. P,£ <A-P,> ©tfc 

{p, ; (A-P.) ) i*RI-r'*>&, 

[007 9] 4fe, ^>^'J>yflS ( .„ S,*«iB 

ttu ' t®«»ra'Cjst(Ur&©*c, ( t , - t B ) t 

U.-t,-) ©ft i i t,-t.) : < h- t ,-,) ) 
t. <S,-L.' ) t (Li' -S,.,) Oft ( (S,- 
L," } <L,' -S,_i) ) T?*£« 20 

[0080] ft^r, <s,-L," > ± <L," - 

S,.t> ©tb < <S,-L,' ) : (Li' -Si. J ) 

1. P«i <A~P,> ©J± <Pi : (A-Pi) > I*. B 

<S,-U' ) / (L," -St-,) =P,/ <A-P,> 
[008 I ] CCS******, p£^{f^<0«*IL 

L," = (Sl.xP. + S.x (A-P,> > /A 
[0082] HN9B3Kfcl*ri*. (S 

,..xp, + s,x (A-p.> ) &m&-2 1 . a* 30 

212 2, fti#§f£3. 24. fcJiO'. S#S2 5'C#ffi 

[ 0 0 8 3] £1*, -b'P * p A#fjj|sil»2 8 tt. 1 
ta^p i 1 i7Hij (H^Ut^J ©PLL *P*£feffifI 
^P,.,i. »jelt,tt:*>«&PLL^n» ?<£f@ff^P 

,©n (Pt-p,.,) ymo. c©s*.ft'c*&^5 

2 . 2 5 J: 0 7 ? *@K 2 6 K -f * - * 

40 

[ 0 0 8 4] -fen t? a Afem%2 8 ^ * - 
Wtft»Sn*4. ^#B2 2i±, UKf2 1 
$£3ttfc1f>:/ , J>?ftSi_.£. PLL£P?*{£t8 
m^©ftP,©i8 (Sl.xP,) *©fa£ft] 
#gi23tc££U 3«g2 5tt, A/Da>;<-*2 
2^0^$^c^>'7"'J>yflS 1 i 1 *«££2 4i: 
gftttSnfcti <A-Pi) ©£ <S,x (A-P,) > 

■e©«*ftD#«2 3^Ba*r* u 

[0 085] SBSSS23i*. sx#S2 2 Jfc 'Jft»34rfc 



1 0 -27 43 5 

,x (A-P,) ) ©«1 {Su,xp,4S,x <A- 
P,) ) tBJH/, ^©WHtt*^ ?^PIS2 6tctii 

[0086] -tbr, 5^882 61*, JHWS23J: 

[0 08 7] 9 7^60(2 6 J:«il]A9ft»ll 

D ^ *<MM*f £*S7 ^6 fltlfr StlftPLL^n^^ 
(itBII^P©fiP« <H*©xep> tmn<.,icim2 

nAllSPi-^^tVC. ■#Jlt,-iJ3!SB*jEllt .^fe^'C 

PLL!>c ? ^ttt@iI^Pi<:-b'P i?n^^ilyfcii 

JBt,cc^»"CPLL^P* ^fitB^Ptc^P^P^ 

[0 08 8] C©J:0CC. MHBSB3» t i(S,..x 
Pt + S.x (A-P.) ) «*m«L. (L,= (S,. t x 
P t +S,x { A - Pi ) ) } &l,-CJ«Blr. SH©2* 
ft[iJBS4 J:^&tia!lM«Ui|SR 5 «£Htt^S P ^ tr 
T. 2HffclElBS4i± > lE»AK:»l6-r4fc:^ HftSa^ia 

«L,' < = L./A>*»au ^®«KMt/C2*ffc- 

[0089] CC^^CCT&CttCJ:?, «ttA©M« 

[ 0 0 9 0 ] ttifi, PLL^P? ^fifHi^tc^o i? a 
H£ 8t*. s»B2 2, 2 5feJt^'^E^2 6iCY 

^p ^JiirwWiHl*^©**^^^ 2Hfbp§S4 

[0 09 i] fcl±©J^fc:LT, **te«ccfct^cii, 
fefB^^aSKSti, PE^ff^cofi^il©^p^PA 

PLL*0?*ffi|lMW£B7tt. *©*ft 
uiitst^r, BflBfr P L L ^ a * *ttt»»P©H8fc 

a^iss^^ctt?, (p 

[ 0 0 9 2] C ©J: '!> ccb±S ^<?)WHIt©-tf p ? P x 

BT^WteStt t'tcga t/'CH^if ^©t^*©^'P 
p * #9 ;£>Ttvc r h 2 fHklBK 4 cc J: tj iESgtc 2 



http://www4jpdl.ncipi.go jp/tjcontenttms.ipdl?N0000=21^ 11/17/04 



Page 1 of 1 



13 

l 0 0 9 3] ftfc, ia^JMUcfet^Ci, IBngBK3 

[ () 094] ycic, -mm<ow^m(o^<omm^r> 
i o o 9 5 ] c ®^m**. ±mamfam<mf$E£&3 io 

fct>«H?**©t?, *itR3BBa3 fc J: PL L *p ? ^tt 

[ o o 9 e ] b 9 ti, -*mtm<»p ll^p v $mm 

1/fcK, *-©fi£^*~?'JMI^<t l^tSSSBSSfcJ: 

* t , tefcC'-c P L L * e * Ptc-fer 
D i? u A&m Wclg&. 6 3 KgU t 1 Kis 

^•cp, + A&»#-r^^, *©iiw±iMix*aA* 

[ 0 0 9 7 ] * fc, PLL^P ? £ (4i8<a^fe4»7 

[ o o 9 8 ] m\ o it, ^tfcfl^ttiaaas©-** 

BBfi 2 8 k J: D r c tfc 4 * ?'>ME^<W t? o 
cc. PLL^P^^ft«iafl»±B7<fc*Jft|&3ft&-/ 

[ 0 0 9 9] ftfc, imBBfi30[>ft^m««S^. ±i* 

[0 1 00] C<C^CCT£C^U:0, PLL^P;- 
i?fiitBtt^aB7«c«it#^6 8^ ! J»itt^*J 1 « 40 
3 WRm^ 2 7 & J: O-bf a £ a Aft ffiBBS 2 8 

[ 0 10 1] Sfc, JJ^ttfl<oa«|IRfitfttBBK5 
I 0 10 2] 
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y «J > f $ ftfcS? 1 <t>B#a^ Jt o'S S <t . * 2 <t) 

[ 0 10 3] S*I3 ccifl«©ff£«Kte j: Mg*S4 
Ki2*G>S*#iitC J: tttf. gij^^ili L f<:M 2 <0 9 P •;■ 

H i t k> J: ^ «C U tc Q>X'. PLUO$l*X&l%$tl& 

mi>rc& j 5x-m.?'Z>zLMX'&&. site, mioym 

JEHKStC fc ^ Rff BB^TKCd^^ C i AST* -S B 
[HI] ^Cflill^W^^tyD 
IW2] H 1©WHBS53 r- 
[B3 ] H 1 ©fittSfis»aJHH5©»««*^T^P 

[B4 ] m 1 © p l l * p ? $mmn?&*M7 <omm 

[05] PLL?0^^iaiBl^P©HH**tBr-* 

IB? ] &±m^wmm\m#ftK^tt&mTzmx' 

[B8] Stfll^Q-M^^BT'A*. 

[B9] *^©te©*aptoPLL^t3 ^ ^sffift^ 
[bio] ^^*^aHS©tWia3^«s«* 

7nT7'P ? ^B'C*>* B 

[[Mil] «*tCfl*^©-i»«W*7S^" , /o 

[HI 2 ] «**JiPLLiBSfl)-l«rt*l«r*r5'D ^ 
?B-C*^ B 

1 a^aiosa. 2 a/d^^^-^. 3 m 
«4B, 2 1 mmm^ 2 2 ursmb. £ 3 , 

2 4 *D#S, £ 5 1*m®, 2 6 ? * ^BBS, 

2 7 2 8 -iz'P ? P^*{BiaSS. 4 1 

ii&g^, 4 2 ttfllMftWHBIK. 4 3 ^P 
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